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Dear Sir: 

APPEAL BRIEF 

Appellants submit tttis Appeal Brief to the Board of Patent Appeals and 
Interferences on appeal from the decision of the Examiner of Group Art Unit 2666 dated 
August 16, 2005, finally rejecting claims 1-14 and 17-21. Please charge the fee of 
$250.00 for filing this brief and all other fees that may be required to make this Brief 
timely and acceptable to the Patent Office to Deposit Account No. 20-0782. 

REAL PARTY IN INTEREST 

The real party In interest is SRI Intematlonal, Inc., located in Menio Park, CA. 
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RELATED APPEALS AND INTERFERENCES 

The Appellants know of no related appeals or interferences that might directly 
affect or be directly affected by or have bearing on the Board's decision in the pending 
appeal. 

STATUS OF CLAIMS 

Claims 1-14 and 17-21 are pending in the application. Original claims 15 and 16 
have been cancelled. Claims 1-14 and 17-21 were originally presented in the 
application. Claims 1-14 and 17-21 stand rejected in view of several references as 
discussed below. The rejection of claims 1-14 and 17-21 based on the cited references 
is appealed. The pending claims are shown in the attached Appendix. 

STATUS OF AMENDMENTS 

An amendment to claims 1,17 and 20 was filed on June 1, 2005 in response to a 
non-final rejection dated February 1, 2005. A second amendment to claims 1, 17 and 
20 was filed on October 27, 2005 in response to a final rejection issued on August 16, 
2005. The amendments in the October 27, 2005 response were entered and the final 
rejection was affirmed by an Advisory Action dated November 30, 2005, from which 
Appellants now appeal. 

SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention provides a system and method for providing a per hop 
behavior for fon/varding packets in multi-hop mobile networks. In the embodiment of 
independent claim 1, a method generally comprises, in a network comprising a plurality 
of router nodes connected in the network by communication links, defining 50 a plurality 
of classes, each of the classes representing an aggregate behavior of packets. (Pg. 10, 
Line 16 - Pg. 11, Line 13; Pg. 19, Line 4; Fig. 2). The method then allocates 54 to each 
of the classes a nominal departure rate at which the packets of that class are 
transmitted when an available bandwidth of the channel Is substantially operating at the 
nominal bandwidth. (Pg. 13, Lines 1-11; Pg. 19, Lines 4-6; Fig. 2). Finally, the method 
assures 58 each of the classes a minimum allocation of the available bandwidth for 
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transmitting packets of that class if the available bandwidth of the channel is operating 
at less than the nominal bandwidth, wherein at least one of the nominal departure rate 
or the minimum allocation is dynamically changeable. (Pg. 18, Lines 16-22; Pg. 19, 
Lines 6-7; Fig. 2). 

In the embodiment of independent claim 17, a router node 12, In a network, that 
supports differentiated services provides a classifier defining a plurality of classes, each 
of the classes representing an aggregate behavior of packets (Pg. 11, Lines 15-21), an 
allooater allocating to each of the classes a nominal departure rate at which the packets 
of that class are transmitted when an available bandwidth is substantially operating at 
the nominal bandwidth (Pg. 13. Lines 1-11), and a rate prioritizer assigning each of the 
classes a minimum allocation of the available bandwidth for transmitting packets of that 
class if the available bandwidth off the channel is operating at less than the nominal 
bandwidth, wherein at least one of the nominal departure rate or the minimum allocation 
is dynamically changeable (Pg. 15, Lines 1-10). 

In the embodiment of independent claim 20, an article of manufacture having 
computer-readable program means embodied thereon for providing quality of service 
assurances for transmitting packets over a channel that transmits at least a nominal 
bandwidth is provided comprising a computer-readable means for defining a plurality of 
classes, each of the classes representing an aggregate behavior of packets (Pg. 1 1 , 
Lines 15-21; Pg. 33, Line 16 - Pg. 17, Une 3)> a computer-readable means for 
allocating to each of the classes a nominal departure rate at which the packets of that 
class are transmitted when an available bandwidth of the channel is substantially 
operating at the nominal bandwidth (Pg. 13, Lines 1-11; Pg. 33, Line 16 - Pg. 17, Line 
3), and a computer-readable means for assuring each of the classes a minimum 
allocation of the available bandwidth for transmitting packets of that class if the available 
bandwidth of the channel is operating at less than the nominal bandwidth, wherein at 
least one of the nominal departure rate or the minimum allocation is dynamically 
changeable (Pg. 18, Lines 16-22; Pg. 33, Line 16 - Pg. 17, Line 3). 

GROUNDS OF REJECTION 

1. Claims 1-3, 5-9 and 13-21 stand rejected under 35 U.S.C. §1 02(e) as being 
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anticipated by U etai (U.S. Patent No, 6,738,819, hereinafter "Z.r). 

2. Claim 4 stands rejected under 35 U.S.C. §1 03(a) as being obvious over Li in 
view of Nandy, etaL (U.S. Patent No. 6.646,988, hereinafter 'Wandy'). 

3. Claims 10-12 stand rejected under 35 U.S.C. §103(a) as being obvious over 
Uin view of Aatresh (U.S. Patent No. 6.067,301, hereinafter "Aatresff). 



THE REFERENCES 

The Examiner relies on the following references: 



Author 


Publication Title or Reference 
number 


Issue Date 


U et ai 


U.S, Patent No. 6,738,819 


May 18. 2004 


Nandyet ai 


U.S. Patent No. 6,646,988 


November 1 1 , 2003 


Aatresh 


U.S. Patent No. 6,067,301 


May 23, 2000 



BRIEF DESCRIPTION OF THE REFERENCES 

U.S. Patent No. 6,738,819 to L/ teaches a method and apparatus for assuring 
Quality of Service (QoS) over links of an Internet Protocol (IP) network with 
differentiated services (DiffSen/) capabilities. (See U column 4, lines 8-18). 
Specifically, L/ teaches a method whereby, for each link, a finite amount of bandwidth is 
allocated among a plurality of defined packet service classes (e.g., "best effort", 
"expedited fo^wa^ding^ "assured fonvarding", etc.). (See /d. at lines 25-31, lines 58-60). 
To meet delay or loss of packet objectives, the capacity allocated to a particular service 
class is utilized up to a pro-determined maximum allowable capacity. (See Id. at lines 
35-39). For a service class with tight requirements on delay and loss, this maximum 
allowable capacity is less than the actual bandwidth allocated to the service class. (See 
Id, at lines 39-44). For a service class with looser or no such requirements, this 
maximum allowable capacity is closer to the actual bandwidth allocated to the service 
class. (See Id. at lines 44-47). Thus» in essence, a service class will almost never use 
100% of its allocated bandwidth. 
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U.S. Patent No, 6,646,988 to Nandy teaches a method for bandwidth allocation 
in which each pacltet associated with an "out-of-profile" stream of traffic Is assigned a 
drop precedence. (See Nandy, column 7, line 62 - column 8, line 44). An "out-of- 
profile" stream is one in which the stream traffic exceeds a target rate. (See W.). The 
drop precedence is based on a plurality of factors (including a target rate for the 
corresponding packet) and defines a priority for dropping packets so-marked. (See Id.). 

U.S. Patent No. 6,067,301 to Astresh teaches a method for fonn/arding packets 
from contending queues of a multiport switch to an output of a finite bandwidth. The 
contending queues are prioritized according to the priorities of the packets being 
fonwarded, and bandwidth is then allocated among the prioritized queues. (See 
Aatresh, Abstract). Any subsequently unconsumed bandwidth is redistributed on a 
priority basis (e.g., starting with the highest-priority queue). (See /d) 

ARGUMENT 

THE ISSUES UNDER 35 U-S-C- S102 

A. 35 U.S.C.§1 02(e) -L/ 

1. Claim 1 

The Examiner rejected claim 1 in the Final Office Action under 35 U.S.C. 102 as 
being anticipated by LL The rejection Is respectfully traversed. 

The Board*s attention is directed to the fact that L/fails to leach, show or suggest 
a method for transmitting packets wherein at least one of: a packet class's nominal 
packet departure rate and the class's minimum allocation of available bandwidth is 
dynamically changeable, as recited by the Appellants' independent claim 1 . 

Specifically, Appellants' claim 1 recites: 

1. In a network comprising a plurality of router nodes connected in the 
network by communication links, a method of providing quality of service 
assurances for transmitting packets over a channel that transmits at at least at a 
nominal bandwidth, the method comprising: 

defining a plurality of classes, each of the classes representing an 
aggregate behavior of packets; 
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allocating to each of the classes a nominal departure rate at which the 
packets of that class are transmitted when an available bandwidth of the channel 
is substantially operating at the nominal bandwidth; and 

assuring each of the classes a minimum allocation of the available 
bandwidth for transmitting packets of that class if the available bandwidth of the 
channel is operating at less than the nominal bandwidth, 

wherein at least one of: the nominal departure rate or the minimum 
allocation is dvnamicallv changeable . (Emphasis added) 

The Appellants' invention is directed to a per hop behavior for differentiated 
services in mobile ad hoc wireless networks. Conventional service models for assuring 
QoS tend to be inadequate for many applications, especially those Implemented in 
wireless networks. In particular, the dynamic nature of wireless network topologies 
(e.g., due to the mobility of the linked devices) and the peculiarities of signal 
propagation over wireless links (which tend to cause frequent changes to the states of 
the links) often cause a wireless network to be subject to higher data losses and more 
frequent bandwidth reallocations than traditional wired networks. Moreover, the scope 
of the well-known DiffServ mechanisms (e.g.. as defined by the Internet Engineering 
Task Force Differentiated Services Working Group) is largely directed to channels 
whose available bandwidth Is somewhat predictable and addresses how to distribute 
the bandwidth that is available with some predictability. Accordingly, application of the 
DiffServ mechanisms to highly dynamic mobile networi<s, in which available bandwidth 
is difficult to predict, is problematic. 

The Appellants' invention attempts to address this inadequacy by providing a per 
hop behavior for differentiated services in mobile ad hoc wireless networks. For 
example, in one embodiment, the Appellants provide a method whereby bandwidth for a 
link capable of transmission at a nominal bandwidth is allocated among a plurality of 
packet classes. (See Appellants' specification, pages 10-17). At any given time, the 
specific amount of bandwidth allocated to a given class depends on how much of the 
nominal bandwidth is being consumed. Thus, each class is associated with: (1) a 
nominal departure rate at which the packets of that class are transmitted when an 
available bandwidth of the channel is substantially operating at the nominal bandwidth 
(See Appellants' specification, page 13, lines 1-11); and (2) a minimum allocation of the 
available bandwidth for transmitting packets of that class if the available bandwidth of 
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the channel is operating at less than the nominal bandwidth (See Appellants' 
specffication, page 13, lines 12-19). Either or both of the nominal departure rate and 
the minimum allocation of the available bandwidth is dynamically changeable, such that 
it/they may be adjusted to compensate for changing bandwidth availability resulting from 
changing network topology {e.g„ changes in link conditions). (See Appellants' 
specification, page 15, line 20 - page 16, line 19). Thus, the Appellants' invention may 
be particularly well-suited for implementation in applications for wireless links and/or 
highly mobile networked devices. 

By contrast, Li teaches a method in which a maximum allocation of bandwidth 
(admit limit) is measured for Incoming requests , (See L/, column 5, lines 41-56). Thus, 
Li does not teach, show or suggest a method for attaining per-hop behavior for a 
plurality of classes of packet traffic in which a nominal departure rate and/or a minimum 
bandwidth allocation for individual packet classes is dynamicallv changeable . 

The Appellants respectfully submit thai the Examiner has erroneously equated 
the allocated link bandwidth taught by U with the Appellants' allocated nominal 
departure rate and erroneously equated the maximum allowable capacity taught by Li 
with the Appellants' minimum allocation of available bandwidth. Specifically, the 
Appellants submit that the nominal departure rate and the minimum allocation of 
bandwidth each represent a minimum amount or lower limit of bandwidth dedicated to a 
given class, depending on whether the associated link is operating under *'nonnar 
conditions or "degraded" conditions {e.g., due to reduced resources) - a class will 
receive no less than this amount of bandwidth, but may receive more, depending, on 
resource availability . (See Appellants' specification, page 14 line 21 - page 15, line 2). 
The allocated link bandwidth and maximum allowable capacity taught by Li represent a 
maximum amount or upper limit of bandwidth dedicated to a given class, where the 
difference between the allocated link bandwidth and maximum allowable capacity 
reflects the tightness of delay and loss requirements for that class - a class can receive 
no more than this bandwidth, but may receive less depending on the class's 
reouirements (See Li, column 5, lines 64-65: "A sen/ice request is accepted if the 
required bandwidth does not exceed the admit limit fAU" . emphasis added). Thus, Li 
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does not teach or suggest allocating a nominal departure rate or a minimum allocation 
of bandwidth, but at most teaches measuring a maximum allowable bandwidth. 

The Examiner asserts in the Advisory Action that Li does, in fact, teach a 
minimum bandwidth assigned to a packet class; however, the Appellants respectfully 
disagree with the Examiner's characterization of the cited portions of LL 

In particular, the Examiner submits that the limitation of a minimum bandwidth 
assigned to a packet class is taught by Li at column 4, lines 31-34 and 40-41. Lines 31- 
34 describe how percentages of total link bandwidth are allocated to each service type 
(e.g.. " ... EF service is given a of the total link bandwidth, AF service is given b of the 
total link bandwidth, and BE service is assigned c of the total link bandwidth/*). The 
Examiner equates the allocated percentages of total link bandwidth with the minimum 
bandwidth claimed by the Appellants. 

However, the next portion of Li that the Examiner cites describes that "For 
services with tight requirement on data packet delay and loss such as [EF service], the 
maximum allowable capacitv (Rr»av^ will be lower than the allocated bandwidth a for this 
service (Rmax < a) ... For services with loose or no requirements on delay and loss [/.d., 
AF service], the maximum allowable capacity will be close to the actual allocated 
bandwidth b to this service (R^ == b)" (L/, colum 4, lines 40-47, emphasis added). 
Thus, this passage makes clear that Li is describing the allocation of a maximum 
amount or upper limit of bandwidth. That is, if the total link bandwidth allocations that Li 
describes in the first passage allocated bandwidths a. b, and c described at column 
4. lines 31-34) were minimum allocations , then the maximum allowab le capacity for a 
given service class could not be less than the allocated bandwidth a, b or c (/.e., as in 
the case of R^ay < a). Thus, the Appellants submit that the portions of Li that are cited 
by the Examiner support the Appellants' assertion that Li does not teach, show or 
suggest allocating a minimum bandwidth to a packet class, as claimed by the 
Appellants' independent claim 1. 

However, even assuming that the Appellants' nominal departure rate/minimum 
allocation of bandwidth may be equated with Lft allocated link bandwidth/maximum 
allowable capacity, Li still does not teach or suggest every limitation of the Appellants' 
claimed invention, because Li does not teach or suggest that the allocated link 
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bandwidth and/or maximum allowable capacity is dynamically changeable. The 
portions of Li that the Examiner cites to support this assertion at most teach that U Is 
capable of dynamically adjusting the amount of new traffic that the network Is configured 
to accept s based on current utilization of allocated resources. That is, Li teaches 
identifying a link having the smallest remaining capacity (bandwidth) and updating a, 
metric to reflect the value of this smallest remaining capacity (See Li, column 5, lines 
45-52: "An AL [admit limit] block 44 records the smallest remaining capacity ... among 
all links Block 45 updates the AL block 44 with freshly measured smallest remaining 
capacity for the entire network emphasis added). The Appellants respectfully 
submit that this is not the same as dynamically adjusting the per-class resource 
allocations themselves. Rather, it is merely taking a measurement and recording the 
measurement. 

Therefore, the Appellants respectfully submit that independent claim 1 Is clearly 
patentable and not anticipated by Li. 

2, Claim 2 

The Examiner rejected claim 2 in the Final Office Action under 35 U.S-C 102 as 
being anticipated by Li. The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1 , Since Udoes not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1 , dependent claim 2 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 2 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable , wherein the step of assuring a minimum allocation to each of the classes 
comprises assigning a percentage to each of the classes that represents a minimum 
percentage of the available bandwidth that is allocated to that class, as set forth in claim 
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2. Thus, the Appellants respectfully submit that claim 2 is patentable under the 
provisions of 35 U.S.C, §102. 

3. Claim 3 

The Examiner rejected claim 3 in the Final Office Action under 35 U.S.C. 102 as 
being anticipated by U\ The rejection is respectfully traversed. 

The Appellants submit that U does not teach, show, or suggest all of the 
limitations of Independent claim 1 . Since Li does not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1, dependent claim 3 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 3 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1. 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable , wherein the minimum allocations assured to the classes are proportionally 
different than the nominal departure rates allocated to these classes, as set forth in 
claim 3. Thus, the Appellants respectfully submit that claim 3 is patentable under the 
provisions of 35 U.S.C. §102. 

4. Claim 5 

The Examiner rejected claim 5 in the Rnal Office Action under 35 U.S.C. 102 as 
being anticipated by Li. The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1. Since L/does not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1 , dependent claim 5 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present Invention. Thus, claim 5 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
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departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable , wherein the nominal departure rate assigned to each of the classes by a 
giyen one of the router nodes is a percentage of a nominal bandwidth of an outgoing 
communication link of that router node, as set forth in claim 5. As such packets do not 
bulkl up its queue. (See Appellants' specification, page 13, lines 9-11). Thus, the 
Appellants respectfully submit that claim 5 is patentable under the provisions of 35 
U.S.C. §102. 

5. Claim 6 

The Examiner rejected claim 6 in the Final Office Action under 35 U.S-C. 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1 . Since LI does not anticipate the Appellants' invention 
as recited In Appellants' independent claim 1 , dependent claim 6 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 6 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available b andwidth is dynamically 
changeable , wherein a given router node has a plurality of outgoing communication 
links and the nominal departure rate allocated to a grven class is different for the 
different outgoing communication links, as set forth in claim 6. The individual 
allocations can take into consideration such heterogeneity to reduce the burstiness in 
traffic patterns and adequate buffers to smooth out the short term fluctuations. (See 
Appellants' specification, page 18, lines 11-13). Thus, the Appellants respectfully 
submit that claim 6 is patentable under the provisions of 35 U-S.C- §102. 

6. Claim 7 

The Examiner rejected claim 7 in the Final Office Action under 35 U.S.C 102 as 
being anticipated by L/. The rejection is respectfully traversed. 
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The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1 . Since L/ does not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1 , dependent claim 7 is also riot anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 7 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1. 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable, wherein the nominal departure rate allocated to a given class is different 
for different router nodes, as set forth in claim 7. The individual allocations can take into 
consideration such heterogeneity to reduce the burstiness in traffic patterns and 
adequate buffers to smooth out the short term fluctuations. (See Appellants' 
specification, page 18, lines 11-13). Thus, the Appellants respectfully submit that claim 
7 is patentable under the provisions of 35 U.S.C. §102, 

7. Claim 8 

The Examiner rejected claim 8 in the Final Office Action under 35 U.S.C. 102 as 
l:>eing anticipated by U\ The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1. Since L/ does not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1 , dependent claim 8 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 8 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1. 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamicallv 
changeable , wherein a given router node has a plurality of outgoing communication 
links and the nominal departure rate together with the assured minimum allocation 
allocated to a given class is different for the different outgoing communication links, as 
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set forth in claim 8. The individual allocations can take into consideration such 
heterogeneity to reduce the burstiness in traffic patterns and adequate buffers to 
smooth out the short temn fluctuations. (See Appellants' specification, page 18, lines 
11-13), Thus, the Appellants respectfully submit that claim 8 is patentable under the 
provisions of 35 U.S,C. §102. 

8. Claim 9 

The Examiner rejected claim 9 in the Final Office Action under 35 U.S.C, 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1 . Since Li does not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1, dependent claim 9 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 9 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1. 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable, wherein the nominal departure rate together with the minimum allocation 
allocated to a given class is different for different router nodes, as set forth in claim 9. 
The individual allocations can take into consideration such heterogeneity to reduce the 
burstiness in traffic patterns and adequate buffers to smooth out the short term 
fluctuations. (See Appellants' specification, page 18, lines 11-13). Thus, the Appellants 
respectfully submit that claim 9 is patentable under the provisions of 35 U.S.C. §102. 

9. Claim 13 

The Examiner rejected claim 13 in the Final Office Action under 35 U,S.C. 102 as 
being anticipated by Li. The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1 , Since L/does not anticipate the Appellants' invention 
as recited in Appellants* independent claim 1, dependent claim 13 is also not anticipated 
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Since the claim depends directly fronn claim 1 and recites additional features of the 
present invention. Thus, ciaim 13 should be deemed patenteible for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dvnamicallv 
changeable , and further comprising assigning scheduling priorities to the classes based 
on a criterion, as set forth in claim 13. Thus, the Appellants respectfully submit that 
claim 13 is patentable under the provisions of 35 U.S.C. §102, 

10, Claim 14 

The Examiner rejected claim 14 in the Final Office Action under 35 U.S.C. 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1. Since L/does not anticipate the Appellants' invention 
as recited in Appellants' independent claim 1, dependent claim 14 is also not anticipated 
since the claim depends indirectly from claim 1 and recites additional features of the 
present invention. Thus, claim 14 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmitting packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable, wherein the criterion is a delay that each class can tolerate, as set forth in 
claim 14. Thus, the Appellants respectfully submit that claim 14 is patentable under the 
provisions of 35 U.S.C. §102. 

11, Claim 17 

The Examiner rejected claim 17 in the Final Office Action under 35 U.S.C. 102 as 
being anticipated by Li, The rejection is respectfully traversed. 

The Board's attention is directed to the fact that fails to teach, show or suggest 
a router node for transmitting packets wherein at least one of: a packet class's nominal 
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packet departura rate and the class's minimum allocation of availabl e bandwidth is 
dynamically changeable , as recited by the Appellants' independent claim 17. 
Specifically. Appellants' claim 17 recites: 

17. In a networ1<, a router nod© that supports differentiated services, the router 
node comprising: 

a classifier defining a plurality of classes, each of the classes representing 
an aggregate behavior of packets; 

an allocater allocating to each of the classes a nominal departure rate at 
which the packets of that class are transmitted when an available bandwidth of a 
channel that transmits at at least at a nominal bandwidth is substantially 
operating at the nominal bandwidth; and 

a rate prioritizer assigning each of the classes a minimum allocation of the 
available bandwidth for transmitting packets of that class if the available 
bandwidth of the channel is operating at less than the nominal bandwidth, 

wherein at least one of: the nominal departure rate or the minimum 
allocation is dynamically changeable . (Emphasis added) 

The Appellants' invention is directed to a per hop behavior for differentiated 
services in mobile ad hoc wireless networks. Conventional service models for assuring 
QoS tend to be Inadequate for many applications, especially those implemented in 
wireless networks. In particular, the dynamic nature of wireless network topologies 
{e.g., due to the mobility of the linked devices) and the peculiarities of signal 
propagation over wireless links (which tend to cause frequent changes to the states of 
the links) often cause a wireless networi< to be subject to higher data losses and more 
frequent bandwidth reallocations than traditional wired networks. Moreover, the scope 
of the well-known DiffServ mechanisms (e.g., as defined by the Internet Engineering 
Task Force Differentiated Sen/ices Working Group) is largely directed to channels 
whose available bandwidth is somewhat predictable and addresses how to distribute 
the bandwidth that is available with some predictability. Accordingly, application of the 
DiffServ mechanisms to highly dynamic mobile networi<s, in which available bandwidth 
is difficult to predict, is problematic. 

The Appellants' invention attempts to address this inadequacy by providing a per 
hop behavior for differentiated services in mobile ad hoc wireless networks. For 
example, in one embodiment, the Appellants provide a method whereby bandwidth for a 
link capable of transmission at a nominal bandwidth is allocated among a plurality of 
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packet classes. (See Appellants' specification, pages 10-17). At any given tinne, the 
specific amount of bandwidth allocated to a given class depends on how much of the 
nominal bandwidth is being consumed. Thus, each class is associated with: (1) a 
nominal departure rate at which the packets of that class are transmitted when an 
available bandwidth of the channel is substantially operating at the nominal bandwidth 
(See Appellants' specification, page 13, lines 1-11); and (2) a minimum allocation of the 
available bandwidth for transmitting packets of that class if the available bandwidth of 
the channel is operating at less than the nominal bandwidth (See Appellants' 
specification, page 13, lines 12-19). Either or both of the nominal departure rate and 
the minimum allocation of the available bandwidth is dynamically changeable, such that 
it/they may be adjusted to compensate for changing bandwidth availability resulting from 
changing network topology (e.g., changes In link conditions). (See Appellants' 
specification, page 15, line 20 - page 16, line 19), Thus, the Appellants' invention may 
be particularly well-suited for implementation in applications for wireless links and/or 
highly mobile networked devices. 

By contrast, Li teaches a method in which a maximum allocation of bandwidth 
fadmit limit) is measured for incoming requests . (See Li, column 5, lines 41-56). Thus, 
Li does not teach, show or suggest a method for attaining per-hop behavior for a 
plurality of classes of packet traffic in which a nominal departure rate and/or a minimum 
bandwidth allocation for individual packet classes is dynamically chanoeable . 

The Appellants respectfully submit that the Examiner has erroneously equated 
the allocated link bandwidth taught by Li with the Appellants' allocated nominal 
departure rate and erroneously equated the maximum allowable capacity taught by Li 
with the Appellants' minimum allocation of available bandwidth. Specifically, the 
Appellants submit that the nominal departure rate and the minimum allocation of 
bandwidth each represent a minimum amount or lower limit of bandwidth dedicated to a 
given class, depending on whether the associated link is operating under "normal" 
conditions or "degraded" conditions (e.g., due to reduced resources) - a class will 
receive no less than this amount of bandwidth, but mav receive more depending on 
resource avallabilltv . (See Appellants' specification, page 14 line 21 - page 15, line 2). 
The allocated link bandwidth and maximum allowable capacity taught by Li represent a 
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maximum amount or upper limit of bandwidth dedicated to a given class, wliere tlie 
difference between the allocated link bandwidth and maximum allowable capacity 
reflects the tightness of delay and loss requirements for that class - a class can receive 
no more than this bandwidth, but mav receive less depending on the class's 
reouirements (See U\ column 5, lines 64-65: "A service request is accepted jMhe 
required bandwidth does not exceed the admit limit (ALT , emphasis added). Thus, U 
does not teach or suggest allocating a nominal departure rate or a minimum allocation 
of bandwidth, but almost teaches measuring a maximum allowable bandwidth. 

The Examiner asserts in the Advisory Action that Li does, in fact, teach a 
minimum bandwidth assigned to a packet class; however, the Appellants respectfully 
disagree with the Examiner's characterization of the cited portions of LL 

In particular, the Examiner submits that the limitation of a minimum bandwidth 
assigned to a packet class is taught by Li at column 4, lines 31 -34 and 40-41 . Lines 31- 
34 describe how percentages of total link bandwidth are allocated to each service type 
{e.g., "... EF service is given a of the total link bandwidth, AF service Is given b of the 
total link bandwidth, and BE servk:e is assigned c of the total link bandwidth."). The 
Examiner equates the allocated percentages of total link bandwidth with the minimum 
bandwidth claimed by the Appellants. 

However, the next portion of Li that the Examiner cites describes that "For 
sen/ices with tight requirement on data packet delay and loss such as [EF service], the 
maximum allowable capacity (R^ J will be lower than the allocated bandwidth a for this 
service (Rmax < a) For services wrth loose or no requirements on delay and loss [Ae., 
AF service], the maximum allowable capacitv will be close to the actual allocated 
bandwidth b to this service {Rtr^^ - b)" (U colum 4, lines 40-47, emphasis added). 
Thus, this passage makes clear that Li is describing the allocation of a maximum 
amount or upper limit of bandwidth. That is, if the total link bandwidth allocations that Li 
describes in the first passage (/,e., allocated bandwidths a, b, and c described at column 
4, lines 31-34) were minimum allocations , then the maximum allowable capacitv for a 
given sen/ice class co uld not be less than the allocated bandwidth a, b or c (/.e., as in 
the case of Rmax < a). Thus, the Appellants submit that the portions of L/that are crted 
by the Examiner support the Appellants' assertion that Li does not teach, show or 
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suggest allocating a minimum bandwidth to a packet class, as claimed by the 
Appellants' independent claim 17. 

However, even assuming that the Appellants' nominal departure rate/minimum 
allocation of bandwidth may be equated with Us allocated link bandwidth/maximum 
allowable capacity, Li still does not teach or suggest every limitation of the Appellants' 
claimed invention, because Li does not teach or suggest that the allocated link 
bandwidth and/or maximum allowable capacity is dynamically changeable. The 
portions of Li that the Examiner cites to support this assertion at most teach that Li Is 
capable of dynamically adjusting the amount of new traffic that the network is configured 
to accept , based on current utilization of allocated resources. That is, Li teaches 
identifying a link having the smallest remaining capacity (bandwidth) and updating a 
metric to reflect the value of this smallest remaining capacity (See U\ column 5, lines 
45-52: "An AL [admit limit] block 44 records the smallest rBmainino capacity ... among 
all links ... Block 45 updates the AL block 44 with freshly measured smallest remaining 
capacity for the entire network emphasis added). The Appellants respectfully 
submit that this is not the same as dynamically adjusting the per-class resource 
allocations themselves. Rather, it is merely taking a measurement and recording the 
measurement. 

Therefore, the Appellants respectfully submit that independent claim 17 is clearly 
patentable and not anticipated by L/. 

12. Claim 18 

The Examiner rejected claim 18 in the Final Office Action under 35 U.S.C, 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 17. Since Li does not anticipate the Appellants' 
invention as recited in Appellants' independent claim 17, dependent claim 18 is also not 
anticipated since the claim depends directly from claim 17 and recites additional 
features of the present invention. Thus, claim 18 should be deemed patentable for at 
least the reasons stated above with respect to independent claim 17. 
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Secondly, the Appellants contend that Li does not teach the novel concept of a 
router node for transmitting packets wherein at least one of: a packet class's nominal 
packet departure rate and the class's minimum allocation of availab le bandwidth is 
dynamically changeable , and further comprising a plurality of outgoing communication 
links, and wherein the nominal departure rate allocated to a given class is different for 
different outgoing communication links, as set forth in claim 18. The individual 
allocations can take into consideration such heterogeneity to reduce the burstiness in 
traffic patterns and adequate buffers to smooth out the short tenm fluctuations. (See 
Appellants' specification, page 18, lines 11-13), Thus, the Appellants respectfully 
submit that claim 18 is patentable under the provisions of 35 U.S.C. §102. 

13. Claim 19 

The Examiner rejected claim 19 in the Final Office Action under 35 U.S.C. 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 17. Since Li does not anticipate the Appellants' 
Invention as recited in Appellants' independent claim 17, dependent claim 19 is also not 
anticipated since the claim depends directly from claim 17 and recites additional 
features of the present invention. Thus, claim 19 should be deemed patentable for at 
least the reasons stated above with respect to independent claim 17, 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
router node for transmitting packets wherein at least one of; a packet class's nominal 
packet departure rate and the class's minimum allocation of available bandwidth is 
dynamically changeable , and further comprising a plurality of outgoing communication 
linkSi and wherein the nominal departure rate together with the assured minimum 
allocation allocated to a given class is different for different outgoing communication 
links, as set forth in claim 19. The individual allocations can take into consideration 
such heterc>geneity to reduce the burstiness in traffic patterns and adequate buffers to 
smooth out the short tema fluctuations. (See Appellants' specification, page 18, lines 
11-13). Thus, the Appellants respectfully submit that claim 19 is patentable under the 
provisions of 35 U.S.C. §102. 
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14, Claim 20 

The Examiner rejected claim 20 in the Final Office Action under 35 U,S,C. 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Board's attention is directed to the fact that fails to teach, show or suggest 
an articis of manufacture having computer-readable program means embodied thereon 
for providing quality of service assurances for transmitting packets wherein at least one 
of: a packet class's nominal packet departure rate and the class's minimum allocation of 
available bandwidth is dynamically chanoeable. as recited by the Appellants' 
independent claim 20. 

Specifically, Appellants' claim 20 recites: 

20, An article of manufacture having computer-readable program means 
embodied thereon for providing quality of service assurances for transmitting 
packets over a channel that transmits at at least at a nominal bandwidth, the 
article comprising: 

computer-readable means for defining a plurality of classes, each of the 
class classes representing an aggregate behavior of packets; 

computer-readable means for allocating to each of the classes a nominal 
depyarture rate at which the packets of that class are transmitted when an 
available bandwidth of the channel is substantially operating at the nominal 
bandwidth; and 

computer-readable means for assuring each of the classes a minimum 
allocation of the available bandwidth for transmitting packets of that class if the 
available bandwidth of the channel is operating at less than the nominal 
bandwidth, 

wherein at least one of: the nominal departure rate or the minimum 
allocation Is dynamically changeable . (Emphasis added) 



The Appellants' invention is directed to a per hop behavior for DiffSery in mobile 
ad hoc wireless networks. Conventional sen/ice models for assuring QoS tend to be 
inadequate for many applications, especially those implemented in wireless networks. 
In particular, the dynamic nature of wireless network topologies (e.g., due to the mobility 
of the linked devices) and the peculiarities of signal propagation over wireless links 
(which tend to cause frequent changes to the states of the links) often cause a wireless 
network to be subject to higher data losses and more frequent bandwidth reallocations 
than traditional wired networks. Moreover, the scope of the well-known DiffSery 
mechanisms (e.g., as defined by the Internet Engineering Task Force Differentiated 
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Services Working Group) is largely directed to channels whose available bandwidth is 
somewhat predictable and addresses how to distribute the bandwidth that is available 
with some predictability. Accordingly, application of the DiffSen; mechanisms to highly 
dynamic mobile networks, In which available bandwidth is difficult to predict, is 
problematic. 

The Appellants' invention attempts to address this inadequacy by providing a per 
hop behavior for differentiated services in mobile ad hoc wireless networks. For 
example, In one embodiment, the Appellants provide a method whereby bandwidth for a 
link capable of transmission at a nominal bandwidth is allocated among a plurality of 
packet classes. (See Appellants' specification, pages 10-17). At any given time, the 
specific amount of bandwidth allocated to a given class depends on how much of the 
nominal bandwidth is being consumed. Thus, each class is associated with: (1) a 
nominal departure rate at which the packets of that class are transmitted when an 
available bandwidth of the channel is substantially operating at the nominal bandwidth 
(See Appellants' specification, page 13, lines 1-11); and (2) a minimum allocation of the 
available bandwidth for transmitting packets of that class if the available bandwidth of 
the channel is operating at less than the nominal bandwidth (See Appellants' 
specification, page 13. lines 12-19). Either or both of the nominal departure rate and 
the minimum allocation of the available bandwidth Is dynamically changeable, such that 
it/they may be adjusted to compensate for changing bandwidth availability resulting from 
changing network topology (e.^., changes in link conditions). (See Appellants' 
specification, page 15, line 20 - page 16, line 19), Thus, the Appellants' invention may 
be particularly well-suited for implementation in applications for wireless links and/or 
highly mobile networked devices. 

By contrast, Li teaches a method in which a maximum allocation of bandwidth 
(admit limit) Is measured for incoming requests , (See U column 5, lines 41-56). Thus, 
Li does not teach, show or suggest a method for attaining per-hop behavior for a 
plurality of classes of packet traffic in which a nominal departure rate and/or a minimum 
bandwidth allocation for individual packet classes is dynamicallv changeable . 

The Appellants respectfully submit that the Examiner has erroneously equated 
the allocated link bandwidth taught by Li with the Appellants' allocated nominal 
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departure rate and erroneously equated the maximum allowable capacity taught by Li 
with the Appellants' minimum allocation of available bandwidth. Specifically, the 
Appellants submit that the nominal departure rate and the minimum allocation of 
bandwidth each represent a minimum amount or lower limit of bandwidth dedicated to a 
given class, depending on whether the associated link is operating under "normal" 
conditions or "degraded" conditions {e.g., due to reduced resources) - a class will 
receive no less than this amount of bandwidth, but may receive more depending on 
resource availability . (See Appellants' specification, page 14 line 21 - page 15, line 2). 
The allocated link bandwidth and maximum allowable capacity taught by Li represent a 
maximum amount or upper limit of bandwidth dedicated to a given class, where the 
difference between the allocated link bandwidth and maximum allowable capacity 
reflects the tightness of delay and loss requirements for that class - a class can receive 
no more than this bandwidth, but may receive less depending on the class's 
requirements (See Li, column 5, lines 64-65: "A service request fs accepted if the 
required bandwidth does not exceed the admit limit (AU" , emphasis added). Thus, Li 
does not teach or suggest allocating a nominal departure rate or a minimum allocation 
of bandwidth, but at most teaches measuring a maximum allowable bandwidth. 

The Examiner asserts in the Advisory Action that Li does, in fact, teach a 
minimum bandwidth assigned to a packet class; however, the Appellants respectfully 
disagree with the Examiner's characterization of the cited portions of Li, 

In particular, the Examiner submits that the limitation of a minimum bandwidth 
assigned to a packet class is taught by L/at column 4, lines 31-34 and 40-41 . Lines 31- 
34 describe how percentages of total link bandwidth are allocated to each service type 
{e.g., " EF service is given a of the total link bandwidth, AF service is given b of the 
total link bandwidth, and BE service is assigned c of the total link bandwidth."). The 
Examiner equates the allocated percentages of total link bandwidth with the minimum 
bandwidth claimed by the Appellants. 

However, the next portion of Li that the Examiner cites describes that "For 
services with tight requirement on data packet delay and loss such as [EF service], the 
maximum allowable capacity {Rj^f^) will be lower than the allocated bandwidth a for this 
service (Rmax < a) ... For services with loose or no requirements on delay and loss [i.e.. 



PAGE 27/39 ' RCVD AT 2I1S/2006 5:14:18 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-6/34 ' DNIS:2738300 ' CSID:732 530 9808 ' DURATION (mm-ss):10-00 



02/15/2006 17:21 FAX 732 530 9808 



PATTERSON & SHERIDAN •> PTO 



la 028/039 



BRIEF ON APPEAL 
Serial No. 09/900,618 
Page 23 of 34 

AF service], the maximum allowable capacity will be close to the actual allocated 
bandwidth b to this service (Rmax b)" {U colum 4, lines 40-47, emphasis added). 
Thus, this passage makes clear that Li Is describing the allocation of a maximum 
amount or upper limit of bandwidth. That is. If the total link bandwidth allocations that Li 
describes in the first passage (/.e., allocated bandwidths a, b, and c described at column 
4, lines 31-34) were minimum allocations , then the maximum allowable capacity for a 
given service class could not be less than the allocated bandwidth a, b or c (/.e., as In 
the case of Rmax < a). Thus, the Appellants submrt that the portions of L/ that are cited 
by the Examiner support the Appellants' assertion that Li does not teach, show or 
suggest allocating a minimum bandwidth to a packet class, as claimed by the 
Appellants' independent claim 20. 

However, even assuming that the Appellants' nominal departure rate/minimum 
allocation of bandwidth may be equated with L/s allocated link bandwidth/maximum 
allowable capacity, Li still does not teach or suggest every limitation of the Appellants' 
claimed invention, because Li does not teach or suggest that the allocated link 
bandwidth and/or maximum allowable capacity is dynamically changeable. The 
portions of Z./ that the Examiner cites to support this assertion at most teach that Li is 
capable of dynamically adjusting the amount of new traffic that the network is configured 
to accept , based on current utilization of allocated resources. That is, Li teaches 
identifying a link having the smallest remaining capacity (bandwidth) and updating a 
metric to reflect the value of this smallest remaining capacity (See Li, column 5, lines 
45-52: "An AL [admit limit] block 44 records the smallest remaining capacity ... among 
all links Block 45 updates the AL block 44 with freshly measured smallest remaining 
capacity for the entire network emphasis added). The Appellants respectfully 
submit that this is not the same as dynamically adjusting the per-class resource 
allocations themselves. Rather, it $s merely taking a measurement and recording the 
measurement. 

Therefore, the Appellants respectfully submit that independent claim 20 is clearly 
patentable and not anticipated by Li. 
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15, Claim 21 

The Examiner rejected claim 21 in the Final Office Action under 35 U.S.C. 102 as 
being anticipated by LL The rejection is respectfully traversed. 

The Appellants submit that Li does not teach, show, or suggest all of the 
limitations of independent claim 1 . Since L/ does not anticipate the Appellants" invention 
as recited in Appellants' independent claim 1, dependent claim 21 is also not anticipated 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 21 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that Li does not teach the novel concept of a 
method for transmfttir^ packets wherein at least one of: a packet class's nominal packet 
departure rate and the class's minimum allocation of available bandwidth is dynamically 
changeable , and further comprising dynamically changing said at least one of the 
nominal departure rate and the minimum allocation in response to a change in a 
condition of at least one of said communication links, as set forth in claim 21. By 
dynamically changing at least one of the nominal departure rate and the minimum 
allocation in response to a change in a condition of at least one of said communication 
links, each class can receive less than its nominal departure rate, but always greater 
than or equal to its allocated rate priority percentage of the actual available bandwidth. 
(See Appellants' specification, page 15, line 21 - page 16, line 2). Thus, the Appellants 
respectfully submit that claim 21 is patentable under the provisions of 35 U.S.C, §102. 

THE ISSUES UNDER 35 U,S,C. SI 03 

A. 35 U.S.C, §1 03(a) - Li 'm view of Nandy 

1. Claim 4 

The Examiner rejected claim 4 in the Final Office Action under 35 U,S.O. 103 as 
being obvious over L/in view of Nandy. The rejection is respectfully traversed- 

The teachings of Li and Nandy have been discussed above. As discussed, Li 
falls to teach, show or suggest a method for transmitting packets wherein one or both of 
a packet class's nominal packet departure rate and the class's minimum allocation of 
available bandwidth are dynamically changeable , as positively recited by Appellants' 
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independent claim 1 . Nandy similarly fails to teach or suggest dynamically adjusting 
one or both of a packet class's nominal packet departure rate and the class's minimum 
allocation of available bandwidth : thus. Nandy does not bridge the gap in the teachings 
of Ll Therefore, the Appellants submit that for at least the reasons set forth above, 
independent claim 1 fully satisfies the requirements of 35 U.S.C. §103 and is patentable 
thereunder. 

Since Li in view of Nandy does not make obvious the Appellants' invention as 
recited In Appellants' independent claim 1 , dependent claim 4 is also not made obvious 
since the claim depends directly from claim 1 and recites additional features of the 
present invention. Thus, claim 4 should be deemed patentable for at least the reasons 
stated above with respect to independent claim 1 . 

Secondly, the Appellants contend that the combination of L/ and Nandy does not 
teach the novel concept of a method for transmitting packets wherein one or both of a 
packet class's nominal packet departure rate and the class's minimum allocation of 
available bandwidth are dvnamicallv changeable , and further comprising establishing a 
drop precedence for each of the classes to detemnlne a priority for dropping packets of 
that class, as set forth in claim 4. Establishing drop precedence assures better 
treatment for more important traffic, (See Appellants' specif Ication, page 19, line 10), 
Thus, the Appellants respectfully submit that claim 4 Is patentable under the provisions 
of 35 U.S.C. §103. 

B- 35 U.S-C. §1 03(a) - Li in view of Aatreah 
1. Claim 10 

The Examiner rejected claim 10 in the Final Office Action under 35 U.S.C. 103 as 
being obvious over Li in view of Aattesfi, The rejection is respectfully traversed. 

The teachings of Li and Aatresh have been discussed above. As discussed, Li 
fails to teach, show or suggest a method for transmitting packets wherein one or both of 
a packet class's nominal packet departure rate and the class's minimum allocation of 
available bandwidth are dvnamicallv changeable , as positively recited by Appellants' 
independent claim 1 . Aatresh similarly fails to teach or suggest dynamically adjusting 
one or both of a packet class's nominal packet departure rate and the class's minimum 
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allocation of available bandwidth : thus, Aatresh does not bridge the gap in the teachings 
of LL Therefore, the Appellants submit that for at least the reasons set forth above, 
Independent claim 1 fully satisfies the requirements of 35 U.S.C. §103 and is patentable 
thereunder. 

Since Li in view of Aatresh does not make obvious the Appellants* invention as 
recited in Appellants' independent claim 1, dependent claim 10 is also not made 
obvious since the claim depends directly from claim 1 and recrtes additional features of 
the present invention. Thus, claim 10 should be deemed patentable for at least the 
reasons stated above with respect to independent claim 1, 

Secondly, the Appellants contend that the combination of Li and Aatresh does 
not teach the novel concept of a method for transmitting packets wherein one or both of 
a packet class's nominal packet departure rate and the class's minimum allocation of 
available bandwidth are dynamically changeable , and further comprising dropping 
packets from queues to limit the delay at a given router node, as set forth in claim 10. 
Dropping packets prevents excessive build up of packets within the queues and meets 
delay constraints. (See Appellants' specification, page 31, lines 4-6), Thus, the 
Appellants respectfully submit that claim 10 is patentable under the provisions of 35 
U.S.C. §103. 

2, Claim 1 1 

The Examiner rejected claim 1 1 in the Final Office Action under 35 U.S.C. 103 as 
being obvious over /./in view of Aatresh. The rejection is respectfully traversed. 

The Appellants submit that U in view of Aatresh does not teach, show, or 
suggest all of the limitations of independent claim 1. Since /./and Aatresh do not make 
obvious the Appellants' Invention as recited in Appellants' independent claim 1, 
dependent claim 11 is also not made obvious since the claim depends directly from 
claim 1 and recites additional features of the present invention. Thus, claim 1 1 should 
be deemed patentable for at least the reasons stated above with respect to independent 
claim 1 . 

Secondly, the Appellants contend that the combination of Li and Aatresh does 
not teach the novel concept of a method for transmitting packets wherein one or both of 
a packet class's nominal packet departure rate and the class's minimum allocation of 
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available bandwidth are dynamically changeable , and further comprising attaining the 
minimum allocations assured to each of the service classes by providing an alternate 
route for packets of service classes in accordance with the rate priorities assigned to the 
service classes, as set forth in claim 1 1 . Thus, the Appellants respectfully submit that 
claim 11 is patentable under the provisions of 35 U.S.C. §103. 

3. Claim 12 

The Examiner rejected claim 12 in the Final Office Action under 35 U.S.C. 103 as 
being obvious over Li In view of Aatresh. The rejection is respectfully traversed. 

The Appellants submit that Li in view of Aatresh does not teach, show, or 
suggest all of the limitations of independent claim 1 . Since U and Aatresh do not make 
obvious the Appellants' invention as recited in Appellants' independent claim 1, 
dependent claim 12 is also not made obvious since the claim depends directly from 
claim 1 and recites additional features of the present invention. Thus, claim 12 should 
be deemed patentable for at least the reasons stated above with respect to independent 
claim 1 . 

Secondly, the Appellants contend that the combination of Li and Aatresh does 
not teach the novel concept of a method for transmitting packets wherein one or both of 
a packet class's nominal packet departure rate and the class's minimum allocation of 
available bandwidth are dynamically changeable , wherein at least one of the 
communication links is a wireless link, as set forth in claim 12. Thus, the Appellants 
respectfully submit that claim 1 2 is patentable under the provisions of 35 U.S.C. §1 03, 
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CONCLUSION 

For the reasons advanced above. Appellant respectfully urges that the rejections 
of claims 1-14 and 17-21 as being unpatentable under 35 U.S.C. §§102 and 103 are 
improper. Reversal of the rejections in this appeal is respectfully requested. 

If necessary, please charge any shortage in fees due in connection with the filing 
of this paper, including extension of time fees, to Deposit Account No. 20-0782, and 
please credit any excess fees to the above referenced deposit account- 



Respectfully submitted. 




Kin-Wah TONG 
Attorney Reg. No. 39,400 
(732) 530-9404 



Patterson & Sheridan^ LLP 

595 Shrewsbury Avenue 
Suite 100 

Shrewsbury, IMJ 07702 
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CLAIMS APPENDIX 

1. In a network comprising a plurality of router nodes connected in the network by 
communication links, a method of providing quality of service assurances for 
transmitting packets over a channel that transmits at at least a nominal bandwidth, the 
method comprising; 

defining a plurality of classes, each of the classes representing an aggregate 
behavior of packets; 

allocating to each of the classes a nominal departure rate at which the packets of 
that class are transmitted when an available bandwidth of the channel is substantially 
operating at the nominal bandwidth; and 

assuring each of the classes a minimum allocation of the available bandwidth for 
transmitting packets of that class if the available bandwidth of the channel is operating 
at less than the nominal bandwidth, 

wherein at least one of: the nominal departure rate or the minimum allocation is 
dynamically changeable, 

2. The method of claim 1 wherein the step of assuring a minimum allocation to each 
of the classes comprises assigning a percentage to each of the classes that represents 
a minimum percentage of the available bandwidth that is allocated to that class, 

3. The method of claim 1 wherein the minimum allocations assured to the classes 
are proportionally different than the nominal departure rates allocated to these classes. 

4. The metiiod of claim 1 further comprising establishing a drop precedence for 
each of the classes to determine a priority for dropping packets of that class. 

5. The method of claim 1 wherein the nominal departure rate assigned to each of 
the classes by a given one of the router nodes is a percentage of a nominal bandwidth 
of an outgoing communication link of that router node. 
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6. The method of claim 1 wherein a given router node has a plurality of outgoing 
communication links and the nominal departure rate allocated to a given class is 
different for the different outgoing communication links. 

7- The method of claim 1 wherein the nominal departure rate allocated to a given 
class is different for different router nodes. 

8. The method of claim 1 wherein a given router node has a plurality of outgoing 
communication links and the nominal departure rate together with the assured minimum 
allocation allocated to a given class is different for the different outgoing communication 
links. 

9. The method of claim 1 wherein the nominal departure rate together with the 
minimum allocation allocated to a given class is different for different router nodes. 

10. The method of claim 1 further comprising dropping packets from queues to limit 
the delay at a given router node. 

11. The method of claim 10 further comprising attaining the minimum allocations 
assured to each of the service classes by providing an alternate route for packets of 
service classes in accordance with the rate priorities assigned to the service classes. 

12. The method of claim 1 wherein at least one of the communication links is a 
wireless link. 

13. The method of claim 1 further comprising assigning scheduling priorities to the 
classes based on a criterion. 

14. The method of claim 13 wherein the criterion is a delay that each class can 
tolerate. 
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15.-16. (Cancelled) 

17. In a network, a router node that supports differentiated servioeSi the router node 
comprising: 

a oiassifier defining a plurality of classes, each of the classes representing an 
aggregate behavior of packets; 

an allocater allocating to each of the classes a nominal departure rate at which 
the packets of that class are transmHted when an available bandwidth of a channel that 
transmits at at least a nominal bandwidth is substantially operating at the nominal 
bandwidth; and 

a rate prioritizer assigning each of the classes a minimum allocation of the 
available bandwidth for transmitting packets of that class if the available bandwidth of 
the channel is operating at less than the nominal bandwidth. 

wherein at least one of: the nominal departure rate or the minimum allocation is 
dynamically changeable. 

18. The router node of claim 17 further comprising a plurality of outgoing 
communication links, and wherein the nominal departure rate allocated to a given dass 
is different for different outgoing communication links. 

19. The router node of claim 17 further comprising a plurality of outgoing 
communication links, and wherein the nominal departure rate together with the assured 
minimum allocation allocated to a given class is different for different outgoing 
communication links. 

20. An article of manufacture having computer-readable program means embodied 
thereon for providing quality of service assurances for transmitting packets over a 
channel that transmits at at least a nominal bandwidth, the article comprising: 

computer-readable means for defining a plurality of classes, each of the classes 
representing an aggregate behavior of packets; 
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computer-readable means for allocating to each of the classes a nominal 
departure rate at which the packets of that class are transmitted when an available 
bandwidth of the channel Is substantially operating at the nominal bandwidth; and 

computer-readable means for assuring each of the classes a minimum allocation 
of the available bandv^'dth for transmitting packets of that class if the available 
bandwidth of the channel is operating at less than the nominal bandwidth, 

wherein at least one of: the nominal departure rate or ttie minimum allocation is 
dynamically changeable. 

21 . The method of claim 1 . further comprising: 

dynamically changing said at least one of the nominal departure rate and the 
minimum allocation in response to a change in a condition of at least one of said 
communication links. 
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EVIDENCE APPENDIX 



None 
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RELATED PROCEEDINGS APPENDIX 

None 



PAGE 39/39 * RCVD AT 2/15/2006 5:14:18 PM [Eastern Standard Tim^^ 



